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Abstract 



An acoustic system (20) includes a model reference (22) having a selectably programmable response, 
and an active model (24) including in combination an acoustic path (26) and an adaptive filter (28) such 
that the combination of the acoustic path (26) and the adaptive filter (28) adaptively models the model 
reference (22) such that the combined response of the acoustic path (26) and the adaptive filter (28) 
provides an actite model response matching the response of the model reference (22). 
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^W&&fttfajfc7*JV*fta£fc>i2\ C<D&£t>Hfr 
g&K&tfatf^;^ a**?*©* 

ffiEW«fi»fcWS£*AT*£l h7>X5^i-* 10 
©fn £&gm*l t \,X9t3&zinfntt ft* UTfc 0 • 

ttBjftS^^B:. «tB»2 h?>X5^r~1WS© 

t **■&«■#» i oibl 

imxmsi aai2ffi8ft 7 > ? a / -f x»«»»*7 * 

jWT5iI3ftT. ■B»*5Vl<fcinaW*5 s >l'© 
££&©&£ *»■«*©■* 1/ T* 6 ft* ± 5 ^ £ 

■■/<xB*&©«E*»/-rxfc*stfi'"^ *© 

fnftg&ES&l h5>x$*a-1^SaJM 

* 2i t zmLttzmxm 3 ©■■. 
[■*« 7 ] tftEa*7 >r a^s & n* a* 
mewr* ^©ma t urtasss i ©auw^fc 
s ^ft* z t *■« trJHMW 6 omL 

*/l^A*«*T*iB2»6;7-f/I^fc. fSEIgl©a 

^-^©ffla^ft-frfi^T, -t©fOft«S§A*£bT36 
Em 2 8*7 -f >W^*» 2«Wfc ft*UT c 

t zm. 3 ©sb. 

MMM9] «x«u& »linltt«>ffla 

*6©BMAa«*+*»l. $2 7JlcfJXA7>f* 

i**7-f;u*©ffla£. t9E«®/-fX 
s^e.<D«siy-fXwm*t^s-tT. *©fuft»E 

T» *©*i*Aa*LT, SfrBS»y^Xftiing?-*fc « 



85E8I2 h5>Xi?:i-1^5<BAaft*t"£f&B3$2 
■JB7-fJW©»l3lf-fc» 

UESg 4 »]UB©ttia«> £ coxa ft*-r fctaESi 2 a& 
7-f;^©JB2at!— 

S9E» 1 3 hr-©aa kmbib 1 an*«©tfia ft»tt 

T» *©«*««MHi* t UT«E» 1 7*^U XA 

NEK 2 3 *-©aja tcnes 1 mn&otitfi 

X, *©««»MW*fcbTinBJB27*JUXA 

7 -r n*^** 2 5fs#8 t ft* ut v^* 2: t ftfcs* t 

[■$3 10] £ 6fc» «E*ft*5\rt^ai&n*A 
*^67-f^A*ft»t»S*2a«7^;^^ tt 
E»2«lS7-f^©ffl*tttE»2 h7>Xy^-f 
©ffiatft'&ftUT* *©fnft&£Aa<LLTliiE$S2 
««7^;V^a*»2lDlWtft*LT^4 2:tft» 
«*rMI*B2©WL 

-f ji^ft*ruws ji tftwut-rfiiwa 2 ©Scfi. 
[■*& 1 2 ] me* 2 7 ^ »s»Ta d , 

§aE^»JSK©lii*^^cD7^;i/^A*t, IfiEJDgfS 
A.flr)7-f>l/^U*t. IWBHDJRB©ffl*^6©««A* 
fcft*l/Ctt* C fc*a«i:T*il*Hll©fflI. 
[■Ml 3] «E»2»67-f /Wtt, Aa/-fX 
ft7><^A*i:UTS^lt0, WE^e6K©A*^ 
7-r;^B*ftSD, WEJnJW©W**^K»A*ft 

[■Ml 4] 3 Sic, ne»2ai6:7-r^©U* 

^ 6 7 -r a^ &&mz>m zm&y-owt* 

■E»3a*7-f ;^Offl*tttE»2 h9>X^a- 

3 a«7 >< 2 fcjw£> 

I8ES 2 B>67 y JP^ 6tl* A**» 6 A* ft»t* 
*, ■EW3»67.-r^03K-^ 

t9Ent:«-cDaj^tcWE»iftj*s©aj*ft»^T, 

©«ft SSMSr^ t b TtftE^ 2 a*7 JMr<^i&* 
*|Wtft*LTV^2:fct«»«fcT***«ll3©» 

e. 

M 1 5] MEffift^^tlfiES^x^iiO 
ffiH^t>-&T J e©S^KftlRl±$ : a:*«i:^^*»2 7 
^ t»tT^« - tft«« tfsa*^ 2 ©8B. 

[■*« 1 6 ] t9E» 27-{W a«J^T* 0 , 
i8E^ ; £x;KiDffl^^6©7>r;^A*i:^ t*Ejto# 
S^(07^;^ffi^^ MElWW©ffl*^6<0S*A 

nutmi 7] ttE»2aj67^j^tt. x±j^x 

ft7><^A*a:l/T§^*0. ■E»P J Ex;W)A* 

^7^;^a*ft2D. irElDSS©tfi^e»SlgA^ 
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is] kesb 2 ay&7 ^ ;i^3t s 
n*A**^A*&§ttiR*> wawtT/irGaif- 

saEntr-<Dffi^iciaE»iiiD»s^ffl^*»^ * 

<7>8t £ SagSrM-^ t LT69E3S 2 j&&7 -f )V* 

* c t «ttK t-r 2 OSS. 

mEJPJfSCDfflM^OKJIA^k^UTV^ 

[ff*8 2 l ] tSEIS 2 7 Hu «£^Tfc 0 , 
ttEffMBou*^©?*^***^ t&EiraJHg 

»E»3 7-r;Wli *S»T»D* ArtZ-fX^Stt 
An*7-f;WA*fc. flEWE?*©**^®?* 

* c t&4$ak-r-6i»*«i9cose. 

[g*^2 2] tWB»2 7*A*tt. *WC*CK 
A£/^X£gttAn£7^*A;&k* taE^ffftK 
0AA^®7-f;V*IHA£. KEj&nJtsofflA^&coK 

SAAfc**U 

UElPJWOIB»^6©R*A*kt*bTViS 
M&S 2 3 ] MESS 2 7^* tt. Sfc^T* 0 : 

*AAfc£#U 

An*7^*AA^ KfES*^xJK0A^O7>r 
W«9I2 4] AAWS£«3^T«gliiASS£« 



«iE®#&ffl*"r *is i a*7 j )w t* 

69EB A h 7 > A 3>a— h 7 > A xa- * 
*5*/H6»*U HE»WHfet«EIII2»B7-f^ 

10 [**« 2 5] $ 6 (C> HEaBPEx^atf 5 s 

MW*«ruT*o, »E»2««7-f^tt, anas 

gh7>X^-t^&7^*AA£g#®9, ttE 
fflAh7>X5>a— tf^7*;i^lHAfc2ID* KfEiPjf 

[»#£2 6] SSlc, MBSl. S§2*67-f** 

^a*«2in»«*#i/TfeD» i»E»ia«7-f^ 

UlttH 2 7] 3 6 fc„ He»P*xJl*tf M**^ 

/Mean / *f X£»at *m& / xb t. 

8JE«» y -f x&stt Ana 7 >f a* £*rf 3 

WE* 3 fi«7 >r t WEKM b 7 > A ya- 

3 »*7 -f 3 JDJHB t *#UT^S c t * 

[K*^2 8] me»2xe7^^a« ^-n^nw 

T^^f y XA7 ^ bT* 0 * 

ssfc tte*i. »27^uxA7-f;woffl*ft 

3»S7-f^OjlS13lf-fc» 
£7-f;W©*2 3e-fc. 

7-f)k^'vSi*»l«JWk, 

6SES2 3 bT-Offi^lcKTE® 1 im«80ffl*MH* 

t» ^©a^sas»r^kUTsaEm27^ , JXA 
7-f^*'va**2»IWtt#bTV^J:tSIWt 

1"^a*^27(DSffi. 

[»*a2 9] 5^tc, HE»l»67-f^^3l& 
JB3 3lf-t. 

» ttB»3 3K-Offl*fc»E»l*JW©»*** tf 
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5 

^£s8i 3 mn&t «*lt^« - £ft#*£*r*«# 

T^A^ftSttS** «E»3«7-f*^©»43br 

bT* *0»tA*tUTlWE»l»S7-f^^S* 
$ 5 JD»8 £ ft^bT 21 £ ft#S £K#E27tf> 
KB. 

m** 3 1 ] 8W2SI i a>&7 )i>* \x *n-enss 

3, »4 7>k^yXA7-i*^**bT*D» 
S6fc. HEWS. »47>lcfyXA7-f 

ItEtttt y *f X tiWEB 5 «JWOHl* t *^»bT, 
*GDfQft§JEI& 2WW^a*IB 6 toMU:. 

*7.*;^a>si4 3h:-^ 

ItGfli 3 n t:-<offl* trirESB l MM® B* ft** 
r, *©«*«Mwr*ti/TiWBiB3 7^yXA 

ItElB 4 3 lf-0fll*K:»E» l jWMOU***** 
tO«*««MW#tbT«E»4 7*=fyXA 

7 A )V9 ^& * * 4 fc fc«f b Tl> * £ t 

r*»*«28©RB. 

M*fl 3 2] 3 6 \t. iJES^r *i*EB»* 
fe»t*o* »E»2in«B^7-r;^ffl**aD*--« 

ES& 1 ttlWOIH**6»KX** fttf**»4W7 

M*9l 3 3] $ 6 fc, 6JEIS 6 MMO(BA» & A 

|»E»3*S7*A*©«5:*K^fc.- 
«FE» 5 3 K-©«*fcBB»i miw©Hi*«i»w- 
*©«««««R«*i:b'C«B»4»67-f^ 

5 ^JTSfcftWbTV** 21 1 ft W» 

fl320>£B. 

3 4] $ 6 IC. tJESflS^^^Rt/IBft^x 
;KDfcB;*jft£ttbT. *0»ftKSffi*l£bT*£-r* 

m y xtxarr / *r xn£> 

SS21raJH8i:> 

we***^****^*©*-^*^ ises 

ftttBUA h7>X5**~1^S**3jDJWM:*#b 



#P§¥7-5 6 5 8 2 

[»*®3 5] 3^tC «E»3a«7-f*^©UA 
ttEff 4 Bi*7 ^ Offl* <hS&E&g h7>Xya- 
4«7-f**^*W4WWt. 

aJE»2iin»g(0U*^67^;i/^A*ftSit^, tt 
Em4i£«7^;^03tf-i:, 
89E3tr-05W*lCt&E»llHl»S^ffl*ft»»T, * 
OKUIMK bTiSESS 3 S>&7 -f ajss 

bimb t ft *r b r v> * c t ft^ts t r * m*mw& 
s. 

fc± beiwwvwj&skbst** 
ANncmvAu 

as 2 h7>x^3.-i>-TijE§«e»^>6§fts^b, 

SlJWTl>EW*x^R^IB»*x^©ffl* ft^ftb 
T* «>W«lBB*fcbT»feU 
WEStt^-fA*** «E»2h^>X5?a— 9*67 

-f**ffi**K?K «EW»*6fl«A*ft*tf«© 

<fc 5 tc bfc C d: ftWIStr S»*^36(D*ft. 

3 8 ] IWE««B»tt»a*« »r* o , $ 
«8Sy^Xtt7>^ATfe^T, tliEna(r«H 
bT^ft^WiT. Utt/^XB^SWEiMli^T 5 ^ 
*5Sy'fXft*Ab, 

$ 6 1 NEX«7 >f JV^<Dffi^ fcitBUtt / * X t ft^ 
WbT^CT)»ftt»E«l h^>X^a-*^aD* 

tjE*B*x;v©u**t(rtE»S7^;^oA*a»w 

S K 1 IIP »S S <5 <t 5 Kfc o T V c it ft mt £ t * 

[B*^3 9] a sic, »2 7>r;^Tt&Ea* : ex 

B^x^tcoS^Sftrai^^^Ptw-rs^^ft^ 

£-r*»*E37©m> 

[»*S4 0] a&ic, S2 7>r^"Cfi»Effi» : e7 : 
[M*«4 1] A^^»ft«ebT«sai*^»ft^ 

ft*Ab, 

UES2 h^>x^a-if"ci9Ea^#»ftsau 

UE«S^»ft9IAbT, ME«2»67^;V**6» 
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[B#»4 2] £6>fc. i&ejsi. $g2B&7^* 
OdJ^fc^iH^ -tOfDSiaiaSl h^>X^a- J * 
'vBD, »EBl«HW«Ea**«aA*fcl/ra 
B3U, »2WB7-f^©*^ / ^K***fc^* :J:k 
£ftfti:T*S*«41<B#& 

[£9lc!>»afcR9I] 

[00 0 1] 

Hi"* 
[0002] 

[t£*Ogffi] #R9!t*, *HMMWB4.677 f 676 » 
4,677,677 SH, 736, 431 114,815,139 £4. 
837,834 * Sl4,987*598 Sg5,022,082 £5,03 
3,082*1, £5.172,416 *Rtf3Wi«HlFffl»B»a7/B91. 
557, 07/794,115, 07/835. 721 WB«fe3*lW* JJS 
£Bfcai"*a*»fcBR»**6»Snfc**>T* 

[0 0 0 3] EnS0tMF*BBJaW«aaBfcL & 

[0 0 0 4] ft»#««a'>AxATli> 

IEB*ftaD, A*«»»C««ttlCT»UT*n*«« 

[0005] 

[0 0 0 6] 

b&u aB*»a»atai67-f*ir©a»»»* 

[0 0 0 7] ZK Pgff^ x JHCfe^T, W*tf» 

/*fcH3ia©aa«f 5«»«a««tt* 

5F£«a, aajsa. *-AVi-h«^6ftv>aa» 

[0 0 0 8] gtp^xMi, HO^fcJfcSfc^** 



I #B¥7-5 6 5 82 

toy* ;^<Da-&t>^^^r'r^ffift ; e7 ; ^4A^n, 
r ©aaeaRtfajs? sa*^ 
>ncajw«i5t(i!0, aaaaatw«7-f**© 

[0009] #aa»tt> 99, w-a, a 

«a*nik)6»«»6ft*±3^ »BBBfc 

[ooio] s6ft**«arB, 

[00 11] 

sn*. ±B©aj6ttK«a*nfcjfi»»ttH:. 

[00 12] 

r** 22T^$nxv^s* : tx^R^^trffi»s : as 

(Aitroa)Rtf«>-ryx>^— ^CtittcimarlOm:* r & 
zf 4 y >-£ x Xl"f (Addison-Wesley)ffilSth 1989 

^) ©»4* ios-162 *-$*£#a*n&^. 

[0 0 13] S^triHi. Bfa©*«**"J"**5 

i:5^B*^fctt^D^7A$n^. BB20fcttS& 
It. 26T3RSnW*»«BIPtB«7-f^28t«) 

a^b***u c©*aeB26KW*7-f **28*> 
a^to-frfr^sw^^w 2 ^***** ««a& 

nT^saB*x^M*«a»-6nrv^. 
[ooi 43--a«^-f:;w^-28tt.-±Baa©aft«>*5 

|:j||g<^j^SS^ (I IR) 

a awcix, toif*L«tt3(nfS«nftLMS (W 
Strife) 7^UXW-fJV#Ai, ftt^2t^$n 
fcLMS7^U*A7-r^Bl**ORLMS <© 

»fl9wa*=a3L.7^^c*t>T«a«n*. »w> 
*bm?& 7^jW28B«B'f>^^*»» (FI 

R) 7-f J^T?**6*l*. 

[0 0 15] 34-C^$tlT^^Sl h7>Xya-1tT 
^^aX-jra^ §»^^BgK26tC*A'r^fc«)^i3: 
50 a-itT2, W^e«T-f^D7*X jB^Stf, D-H 
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[0 0 16] 10*8381*. S*^x^22Rtffg»^x;V 
24O-tn-etl(Ddl*40, 42£JP*LT* -tCDfDSrMSM 

if34^7^*ffi;*)48£SI!K lB*838^£KgAA50 

24tOU#42£LTJD*838^fc&e>n*. 
[0 0 17] »3&y^X«52*t«»^X£A*54t;:<fc 10 
08*^x^22^ A* 56£ £ K) IBft*?;^^ 

[0 0 18] fiPSfcf :££LT, ±e#B»ft$g4,677, 
676 *t:B«*nr^*J:5^ tti»/-fX(i#a7ft 

-^(Springer-verlag) 3&>&1984^fcffilR;*ftfcM. 
R. S^n-^CScliroeder)© r»*Bfct«*fc*tf* 
ftS&J ©252 -261 ^-5?) , fcffiBi§££fcHI»> r 

[0 0 19] UuT&mt* 5/7hWW#«)RWM 

«*. #n7»3W»£*i£©fciu W*jWMT*D, 
£1t©J&£ttlllU: 0 tt & A» ICS b>MH £I8# Icflt A * 

[0 0 2 0] jn*860& »B7-f ;U*28©IH*48fc, 
*H6y^^B52*60lt«l/'fX62t*-&fH/T, *© 

©»B7-f^C^ ±B*H!MlP»4 f 677.676 *oa 59 

[0 0 2 1] Ja*870tt> S&7>f ;i/*66©ffl*72a: h 
7>X'^a- 9-3e©U*74t*-&IH>T, *-©»76£K 

sx*tuT«iW7»Na«. «*878#. jtssy-rx 

jg52057-<;P^A*68(C^tt6ffl*(cai»g70<DUi*76 
£SBtT, *©»««M»MI*fcl/TC7-r*^e6 
C7>r ^66*38^5^ 4fo9\imit» 8ft 
^Ex;U24^SI & h*X*56^&¥ A 6 K*.*" ^7 * ;i<* 
6614L MS 711^0 XA^^ 49 

[0 0 2 2] AlRtfB ia*7;wrfgxA7^^3 

0. 32tt. Jto*S38CDffi*44Av6^n^nSIIA*82, 8 
4£§tfIR*. tt*886ft' 7^*30, 32©*n**l 
©tiJ2j88, 90££fH,T* *©fn92£Aa48£UTftl* 
&60^2toT* »«/^Xfc4D»«.- 7>f JW66©3 
tf-C 94^7-<jt>28rt«CS^6nT*0, 7^* 
66<DSH03fcr-C 96^7><;^28rttCWtenT^<& 
©tt, ±E*@W»F»4.677.676 ^<0«^t^«T* 
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[0 0 2 3] C7^;^66<7>C' 3 K— 9414, h7>X 
^3.-»36*6A*98*»t»«. C7<r;l^66©C 
3^-9614, fil*886©tfJ;*J92a>£A*100 

§1*8102 *t, C 3 hr-94©tii;*tt04 tcUn»S38 
©U*ft»»T, *©«106 &ma£$HI*t£LTAl 
74Jlr9W*3k*. &*8108 # % C 3h!-960a* 
110 MdW38©llM)**»*?. *©«112 
g*}t l/T B 7>f ;i^32^»£. 

[0 0 2 4] H2tt*&fc*««£«UTilD. 01 

fcni5#ii#«*»wTaiH/*r<LT^«. 02-c 
*4, 120 wsshTv^M©**?*;^*!!**, 

g»PC!>ffl^S7Y^A^122 *8tt«D, JP*8 
38^7^*ffi*124 £i£D, an*838©W**>&88 
A*126 **S128 #7^*120 ©A* 

122 KMMWDttftettttT. *©«130 £fiS8Sr 

[0 0 2 5] 24r«*nTlf>a8ft*5r^Mfc, 120 T 

^$n"cv^ay&7>i';^Nioffl«, mmtrfrRiz 

M-N1=R jU 

ZtDTztb, afc^^NlttCTtx^RfcEfttx 

N1=R/M S2 

Slp^x^R £«ft*x^M fc©Bfcfc;b1« ±5 tcS 

« k 7 -f w»3wa±-r * . 

[0 0 2 6] H3tt, S6ICMflE>JHt«S^bT*0, 

3T14, 140 T5RShTV^aM:7^^N2)&«, A* 
y^XS7>f^A*142 tLTWtRO, IffffeKP 
(OA*^lm»S146 «fLT7-f A^attJl44 ft»0* 
HDlf8&38(Offl^*^S^A^148 ftStf**. 3fi*7>T 
^140 COm*144 }t> C7<()V$%to74)V$\1)W 

^'buen*. C7><;^^66(oc , ntr-iso a* 

7-f;i/^140 ^2ien^A*142 *v6AA152fcaOTfc 
ft»«154 ^ C nt?-150-oaj*156 tCftJ»g 
38CDfflA^#»T, -tCOai58 _*a«K«^tl/Til 
*7^;^140 ^s^. 
[0 0 2 7] H3IC^T, gi&7-<^N2i:te«) : E 

N2-M=R S:3 

a^7^;^N2liS¥^5 ; ^R^ffi»i : £7 ; 

N2=R/M *4 

Sqs^e^R fclHft* tMA t omzGttKZ*: 5 \zm 
«7><^N2&Rft-5ra:lC«fct>T, -^nco^fc 

<$tc7^^?j#^iRi±r^. 

[0 0 2 8] 04 tt, $^lcMO*ttW€:^UrfeO. 
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U 

4TH 170 T^$ftT^*a&7^*N3#, 

g38^7^;^m*i74 imifS38^ai^ee 
^A^i76 z&mz. m&mm 7^*170^ 

0 £SSg»rm*t£bT»£7>f ;^170 
[0 0 2 9] 04fc*5V>T> S^E^Rta*^^ 

-rat>t^ 

R-N3=M 

^Rt©Bfc*fo*&ft*. -tat)** 

N3=M/R 5t6 

mn^TJVu tx»*T&R t<Dmz£t>^z>£o izm 

J&y4)V?K3&miZZ£\Z&r>X. *fttf>££tt. 

[0 0 3 0] 0 5 tt, 3^lCSiJ^KW^l/Ti5 0, 

j&#^£J8^TV>-5. HSKfcWt. 190 T^SftT^ 
*a*7^*N4*», A*/-fXS7>r;^A*172 
tbTSltSO, £«5 ; ExJW22(OA*'\7^;^Hl*19 
4 »»«38C!>ffl**6K8X*196 *S»«t 

Z>. ^x^S*R<03tf-R' 198 3Wtt»6nT*0* 
»&7-f J1^190 ^&£ft*A2}192 rt>eA2j200 £g 
^£&202 *». R' 3K-198 Offl^7204 fCtO 

[0 0 3 1] BI5£*vrC, «?7-fMN4t»t 
T^RiO«lt &»^x;PMlC&:btfe>ftT^ftlC^ 
*U £fcB«tC> IBft^x^Mtt, a&7>r;^N4 

i***?^ r t vmzGttv 6 nr* nictatr «. 

-rat>t>* 

N4-R=M A7 

;ur fc0»fc£fott6h*. "-ratofc* 

N4=M/4* - — ~ ^k«-~ — — 

tgiitT^M iSJK5\frR £©Bfc^b1i:% £ 5 £8 
«7^^N4^R^^^C<toTv *n©«fttt» 

mz? 4 **«fMW±-r*. 

[0 0 3 2] B6tt, $SlC9J(0*ttW€r^lxT^O> 
US. 0 6Tfc, H2 0«WcH4tc8Eofcffl(Oa«:N 

7* /i^jmitstm. n iiN 3 fc*w*ftto«vr 
v>*. i-aes. ~ - 

R-N3=M-N1 j£9 

Slp^x^RJC^SlCNSOftS^mte 
ft. N 1 ttiUDS 6Cll««^6ftfc»*5r*tB 

gj^xJUvitcDSn^'U'eft^, -ra*>s. 



1? 



N1=R-N3/M 5&0 

N 3 tt £ CD $ 6 lC«SCJ&*#tf 6 ntt&W)^)lt&m*: 
7)],Rt<?>jS\zGt>ikt>tl2> 9 -?frt>*>. 
N3=M-N1/R 301 
H7tt, *6ICWOWBH€*UT*D. 02&tf05 
fcWC#K»**JiV»T««U^-r<l/T^*. 07T 

tt6ftT, NltN4fc]Wtt*'&to*ftWS. Tfct> 

10 

N4-R=M-N1 j£L2 

ft, n i at ©a wzmtwmnftmtTJvtm 

th^r)VUt<om\z^t>^^ti^ 9 -fatofc* 
N1=N4*R/M iU3 

N 4 liu®$ £ KfffttfgHt 6 ftfctgft *x )V t&m* 

TfrRtomiz^toizztiz. -ra*>%* 

N4=M-N1/R *14 
2D 08 KL 3&fcH©JdBI*Sl/C*D. 0 3Rtf04 
i:l^i;^#^^ffl^T31iKL^>-r<bT^<5. 08T 
tt, H3©K«fcB4lcaoft*JO*BN7^^3*<H 

it&*n\ N2tN3t3*«ift*^toaftT^*. -rat) 

R-N3=N2-M 3tl5 

JlCOfcfc, S^5r^R(C$^(CN3CO«Sc^»^e 

ft, N2tt:i(0$^^«»^»tt^ftfc« 1 P : &v ; ^^tB 

iit^Mi^C'&M^n^. -rat?*, 

N2 = R-N3/M 5&6 
& P3«fc:, ffill^5 ; ;VMtC$etXN2<D«»d«lt^ft. 

^>t'Rli©(|K:&to1i-6ft*. "Tfcfe^ 
N3=N2-M/R SC17 

■tt, 03»gfiirB5»CtEofcfflCOB«N7^^^i9! 

4t<5>ftT> N2fcN4fc««a*^*)SftT^. fttt) 

■ - 1 — 1 ■ -■ • •- ' " 

N4-R=N2*M SC18 
4D Z-<Dlt#>. *» J Ex^RK*6fcN4 0«Bt*«#tf6 

ft, N 2 BC©S 6fc«fcWtf SftfclW*?*^ 

N2=N4«R/M SC19 

HftlC, ttft^^iUMfcS £KN 2 6ft* 

N4BC©a6fclW^»6ftfcl» : E7 ! ^t»P i e 

xJl/RchOS^^tir^ft^. fat)^, 

N4=N2-M/R 320 

B2-09tC^ViT* 4I)S7^HNK N2, N 

3, N4ttF I tt&y4)V2XhZ>litim*.\s< + 

so LMS7;vrfuXA7^;^rg«$ft^ct3&^u 
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[0 0 3 3] £5ICffl©^^£^bTi50* 

1014, 0 1 ©KH£S*&fr££l- A;W§FR£i*££ 
fct4ffi*rTSt^t««g&»220 fcRUTVi*. 
[0 0 3 4] h7>XS^-t*-34tt, A*W»£«SU 

[0 0 3 5] »&7>r;^222 14, «iE®#224 

226 & j^xm2fr*><Di$m>?t*s<ixtm&7 

4)\,*?m (DWim^ tt*M-r«. m*8228 14, 9 
J&7*;i^28©ffl*48fcini*S226 ©ttJ££:£&H-b 

[0 0 3 6] litt^^Ay-f X62t7-f ;P*U*224 f 
48ttftJW-*21ttt» ttlffg226,228 fc*3nw* 

[0 0 3 7] m&74)V9222 J4, ±e%BW»fB4,67 
7,676 «fc40T?3R*tlTV>*J;3fcI I R74M+ & 
-5 W4R L M S TJVrf U XA 7 >f JI^T** £ t aWff £ 
LV>. CORLMS7^rfUXA7^^tt, **l*n 
»*B38©fflA^6K«A*236 fc£W**LMS7;V 
^UXA7^;^A2 (232-C^"T) ^ LMS7JWJ 
XA7^;^B2(234T^-T) &WUTV>*. Jagg23 
8 ffi. A2, B2 7;^UXA7^;^232 f 234 ©ffl* 
££ttbT, *©»£ 7^***224 TjtaJI8©ffl* 
£frtt#226,228 ©A#^2i*. 

[0 0 3 8] 240 T;*3ft*, C7>f ;i^66©nlf- 
C jMBHt&nT*D, HhttA2 7-f;^232 
tl*A;*j242 jfc&©A*fc£»**. *»»244 tt, 
C ntf-240 ©ffl*£ifli^38©ffi*££8K*T, * 
©«246 £Mfi^^£LT7;icfUXA7^*23 
2 'vSt*. 

[0 0 3 9] 248 "CiRSnS, C7 J iWMOmo^ if 

-c ^aitenr^D, £niifttiW238 ©«ba*s 

B 2 7^*234 ^a6*l«A**6A**ft»»*. 
^»g250 *4, C 3K-248 CDttt*tCttaHg38<Dffi^3 
£SH*T, *©«252 M*MMMfcLT7)WUX 
A 7^1^234 

[0 0 4 0] JPlfffi254 14, C* ntf-248 0fflA£ftJ 
JW38©ffl*fcfr&IH/T\ *©»£A:*J242 £LT8 
^7^^'JXA7^;i/^232 ^m*. Ctltt, 
**lT^5±E*HlflB«907/835. 721fcB«StlTH 
£©JMI#5tibT*lSftT^*. £©Jga 
I3L ffiMA*fSl:«tirt, ±eXB4HHB4.OT7.67 
6 ^©10©£5fcA;fch5>Xv:x-1f£&££bfc 
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[0041] fflHttt, mi& fftMHSfcttae* 

©*Mttfc«*TV>*£fc'C*S. «3S**«Ttt, A 
^jm^242 ftA*h7>X5>a— 9\ A# V-Y ^ 

A**Wc«HbT^*«* 
A* 

[0 0 4 2] Hfc*XJE«£:LT* 02~09©£JStt 
*HlOCT)SBtCfi^t)-t!-TfflV^Ci:^T#S. 010 
i0 rtfcB3v«8*fcttB9©8«*«V>*»£, N2£ 

[0 0 4 3] 011f4, Xfc*jMH*»bT*D* 01 
fcHC#JB#*ftfflVJT31*b^r<bT^*. 011 
tt, B10ttB«*VAlCA^fe<lfr^UT«D. * 

«H*PjW*h260 T-M-StU h7>X-/a-tT 
1 ^»^g262 h 7 >X5?3.— *T 2 ^D7 

^->264 T^A^nr^s. 

[0 0 4 4] 01214, JE&*«»«*«tT*D, 01 
tHU#B##tffl^T31*b^-r<UTV>*. 012 
a? Bl©*Bftfi»«K«^fc«*ft*^T*0* ? 
-7>270 TW6WtW»PA S#g£fcl4;*J 
*-^272 Sffi^h^>X^a— iflggft 
274 fcffiU* h 7 >X5?=l-*T 2 *«*TV>5. 

[0 0 4 5] 01314, S«CS*IM(**bT*0. 012 
tHC#B#^t«^T«»b*-r<bTV»«. 013 
It 012©S«^> **R»W6Wf*«*T, 

-A280 t&oTViS. 
« [0 0 4 6] *^X>^>^^eS#282 li, 

*^284 Rt/«a*^286 mftX>5?>«Dtt»» 
!CJ:oT7P-Afc«[D»«'6nTViS. 7l^-A280 
»4» *JMM"ftt)%X>$?>282 fc±oT#A6n*. 

[0 0 4 7] jj^-^272 ^Kfifr282 t7W-A280 
*-T^t)^^*^7U-A280 fcfiiBT*. 013©1# 
40 >Efc«MC. $^7W-A280 , uuTliSI*X>^ 
tO 0 4 8] uni:<tot, 7-f H^»fc»63^ft«» 

©^vix>i?>©»fp*^en^<t^irTifc»©^7 

>^->^7h©^7^>^— A^>A)Si^Fi&SlC^^. 0 
13©JEfc*0ira;k ©Sft«2^fflttSfi#-Cfe0, 7U 

-A28o nwa,*fb\f&. ^©a^©«n> x>^>® 

[0 0 4 9] 01414, Mfc**W»**l/T*D, 013 
tHU#B*^*«^T«*b^-r<bTlr»*. 014 
59 B13©lfiB*a»aKffllCffl^fc«^*«bT* 
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tt, HS#290 , 03A««fa294 KCHttS'a 

-^292 tc^r)#»&nfcse#T^s. 

[0 0 5 0] 0151** Mfc*&&«£^l/r*50, H10 
tlfi;#»S#^^TSi»U^"r<UT^^. 015(0 
/-fXfi52^&££n*»»7>^A>''f 
X^«^ffl#*7>f JV^298 lC£r>T3»LT> 

to 0 5 1] ^t*D0i5lc^£nTV>*Efc*$5*WT 

[0 0 5 2] 3E&£SlJ6WTKk gre^Rl** MM 

— s-ti. t 2 cneo^n^K feu 

HNU N2, N3, N4H tMMMW^-^A 
[0 0 5 3] *55WO«#0«fflrtt^^T«>«r 

aSESEtlD A -6 £ i**T* £ £ £ 2 n* T» 5 
3. 

[00 54] 

y&*imu&&*:irtz&m : e ; T)V£, %w&&xxm so 

*7-f;^*»©3b*«»l» : E5 s /i't**** »«»* 
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[015] 




(72)J6W# hU#7 (72)5KU# V-jr >- 7'J- 

7;*'J#£#B <MX3>>'> 53704 7*U***H 53575 

Y7^y> 2749 *l^f> hKJI' 1702 
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